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Claims 1-2 (Original) 



A method for selectively opening rings in polyhedral oligomeric stisesquioxane (POSS) 
compounds to form functionaiized derivatives comprising, reacting ((RSiO, j)„|v| with 
an acid to form POSS species bearing one or more runctionallties suitable for 
polymerizaiton, grafting or catalysis, where R is aliphatic, aromatic, oicfinic, aJkoxy, 
siloxy or H, n is 4-34. # is n and said acid is HBF4/BF3. CFjSOiH, CISOjH, CHjSOjH, 
H3SO4. HC104,HCl. HBr, HI, HP or combinations thereof. 

2. The method of claim £ wherein at least one Si-O-Si bond is shifted in said compound 
after adding said acid. 

Claim 3 (Amended) 

3. (Amended) A method for selectively opraiing die rings in POSS cwnpounds to form 
ftinctionalized POSS derivatives comprising, re«Aing [(RSiO, jy^* with a strong acid to form 
[(RSiO, 5)^(RXSiO,^Jp, wh«« n is 4-24, m is l-lO. # is m4ii. R is th<? group 
consisting of aliphatic, aromatic, oicfinic, alkoxy , siloxy and H and X is the conjugate base of 
said acids, which base is F, OH. SH, NHR. Nltz. Ct04. SO}CH5, SO3CF3. SOaOH. SO3CI. 
S03CH3,N03.PO4 0rCl 

Claim 4 (Original) 

4. The method of daim 3 wherein organo or organosilicon reagents are added lo replace 
said (RX5iOt.o)rn wich functionaiiti^s selected ^oiQjhejin^^ silanes, silylhaiides, 
silanois* silyiamines, organohalides, alcohols, alkoxides, aminevS, cyanaies, nitrites, 
olefins, epoxides, orgartoacids, esters, vtnyi hydndc and strained olefins for grafting, 
polymerization, or catalyxsis reactions. 
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Claim 5 (Amended) 

5.<Twice Amended) A method for selectively opening the rings in POSS compounds to form 
fimctionalized POSS derivatives comprising, reacting [(RSiO; 5)Ji», l(RSiO, 5)^(R'SiO^ j) j£# or 
[(RSiO, 5)^(R'R^SiO( wife a strong acid to &n» said derivatives, having a comugate base X, 
which base is F. OH. Sa ^rHR, NEz XlQavSCb^^QaCF i- SOtCl. SO^ mi.M&^M 

£1, where n is 642, m is I-IO, where R', and R' are difTerent substituents than R which are all 
selected from the group consisting oft . ] aliphatic, aromatic, olefinic, alkoxy , siloxy and H Md where 
# is the sum of the lettered substituents in said POSS compound. 

Claims 6-9 (Original) 

6 The method of claim 3 wherein [(RSiO, 5)^2:6 is reacted with said acid to form a 
compound selected from the group^^of ((RsiOj j)^(RXSiO, ^2jv:6 and 
C(RSiO,s)/RXSiO,^)j£«. 

7. The method of claim 3 wherein [(RSiO, sJgJrj ss reacted with said acid to form 
[(RSiO,^)^(RXSiO,o)j|r8. 

8. The method of claim 3 wherein [{RSiO, j)j5]5;!0 is reacted with said acid to form 
l(RSiO,j)g{RXSiO,o)j]E.o. 

9. The method of ciaim 3 wherein [(RSiO, j), j] j;j2 is reacted with said add to form 
KRSiO,^),^(RXSiO,„)^Jj:„. 



Claims 10-12 (Amended) 
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1 0. (Amended) The method of claim [3] ^ wherein {(RSiO, 3)j^(R*SiO,3yg» is reacted with said 
acid to form [(RSiO, s)/R'XSiO, o),(RXSiO, (j),^, where is of the same group as R but is a 
different substituent and # is m n. 

1 1 . (Amended) The method of elaim [3| 5 wherein [(RSiOi.s)7CR'S»Oi 3) is reacted with said 
acid to fotm [(RSiO, j)/RXSiOi q), and is of the same group as R but is a diffSsrent 
substituent. 

12. (Twice Amended) The method of claim 3 wherein ihe compound of fontiula 1 is reacted with 
said acid to form [a confipound of the followmg formolasj a compound selected from the 
formulas 7a. Sa. 7c. 9a or 7d as follows : 




Claims 13-15 (Original) 
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13. The method of claim 3 wherein the compound of fonnula 2 is reacted with said acid to 
form a compoumJ of formula iO or U as follows: 




FonmiJa 2 



n 

X 



# O— ! 



14. -me method of claim 3 wherein Che compound of formula 3 is reacted with said acid to 
fonn the compound of formula 14 as follows: 

-W' 
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aWpound selected from the group of ftjrmulas 1 5a and 1 5b ^ 



/ 



Formuki 4 



Si' ft 



ft* « 



Claim 16-18 (Amended) 
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16 (Amended) The method of claim [3] 5 wherein the compound of fonnula 6 is reacted 
with said acid to form the compound selected from fonnulas 12a, b, or c as follows ; 
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17. (Amended) The metiiod of clajiu [3} S wherein the compouiid of fonnula 6 is reacted with 
said acid to form the compound selected from the group of fonnulas 13 a and b as follows: 




18. Thrice Amended) A polyhedral oligomeric silsesquioxane (POSS) compound of the 
formula, [(RSiO, 5)^(RXSiO, 5)j£jf, where n is 4-24, m is 140, R is aliphatic, aromatic, 
olefmlc, alkoxy, siloxy or fJ and X is the conjugate base of an acid, which base is of F, 
OH, [when] wJs^SS^ the OH ^oups are in an exo-stereochemical position, SH, NHR or 
NRj. CIO4, SO3OH. SOjCFj, SO3CI, SO3CH3, NOj, or PO4. 

Cancel claim 19. 



Claim ^ (Amended) 
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/ ^ (Twice Amended) A melhod for expanding rings m pol>%cdraI oligomeric silsesquioxane 
(POSS) compounds comprising, reacting [(RStO.^)^ (R(HO)SiOj q) \vithY2SiR* silane 
reagents to obtain at least one expanded POSS ring in [(RSiO, 5)^^^ (R'R^SiOi where R, 
R^ and arc aliphatic, aromatic, olcfmic, alkoxy, siloxy or H, Y is halide or amine, n is 4 - 24, 



m IS (1 -2] 1/-10 and j is l-l 0 and # is the sum of the lettered substituents m said respective POSS 
compounds. 

Claim 21-25 (Original) 

p. The method of claim 30 wherein said R, R^ and R^ aa^ alkyl, vinyL allyJ or phenyl and Y is a 
halide selected from the group of CI, Br, I and F or an amine selected from the group of NHa 
and NRa. 
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Hie method of claim 1^ wherein 



— o-'Si^ Si — o-si^ 
"^Fonnula 7a (OH) Fommfa 17 

. The method of claim :}0 wherein 




R 

Fannufaeb(OH) 



^3 ^ /<f 

24 The method of claim ^JO wherein 




Jiff' A composition having at least one expanded ring in polyheiiral oiigomeric silsesquioxane 
(POSS) of the formula [(RSiO, 5)^(R'R'SiO,^.l£,» where R, R' and are al}|>hattc, aromatic, 
oleftnic, alkoxy, siloxy or H, n is 4 -24, j is i-lO and #is n+j. 



Claim 26 (Amended) 
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(Twice Amended) The composition of claim selected from the ©roup consisting 
of[ one of]: 

So O / Sti 




2?. (Amended) The composiiion of fonnula 17 [shown in claim 22] as^p^mdugsd b^^ melhpd 
of claim 2g > 

{Amended) The composition of formula [ 1 7 shown in claim 23] 1 8 as produced bv the 
method of claim 23 . 

29. (Amended) The composition of formula [25 shown in claim 24] li^jgrndasMM^^ 



